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Abstract of JP2000324881 

PROBLEM TO BE SOLVED: To realized a 
controller, capable of preventing a step-out of a 
PM motor (permanent magnet type 
synchronous motor) and normally supplying a 
sine-wave current by using a pole position 
detector having low resolution and low cost. 
SOLUTION: This controller for a PM has a first 
control means for controlling, so that an 
amplitude of an armature current of the motor 
matches with a current command value and a 
frequency of the armature current matches with 
a frequency command value, and a second 
control means for controlling so that an 
amplitude of a terminal voltage is substantially 
proportional to the frequency command value 
and the frequency of the terminal voltage 
matches with the frequency command value, 
and switches a control operation to control a 
power converter 20 according to an output of 
the second control means, when a high speed 
and to control the converter 20 according to an 
output of the first control means when it is at 
low speed. The controller comprises pole 
position detecting means 31, 32, and current 
angle limiting means 34, 16a for limiting the 
angle of the armature current to a prescribed 
limit value in response to the angle to the pole 

position, when it is controlled by the first means 

and elimination the limit when it is controlled by 
the second means. 
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b^bes^* b A tl,X B«*B»©**3 

sBBB^Bt-as-H-. mts^msitoraSE^c* 

B»ft»*BfcHft£tfS±5fc«W"<-*»l©«»# 

*. J&O, «^Bfli©B*RBB»Rit*Bfc-»Stf 

*J: 3 2 ©IHW^Rfc. Bftft4Sfffr>&# 

CttB2©BW*R©iB2jK.fcDBaB»»«ttflU 

bbrjwsv* t e i ©mw^r©ib a k £ o sa 

B»B*BWT*^<MW»fP£B.D«A*B»^Ri: 

HBB»«©««(wt£ttm-r*«s&BRtH*Ri, 

TSB«^»©«Rfcl&i;TC:©aRSBrB©IM«R 
t*Kl. C©*JRBB2©IOTP*RlcJ:S«B 

SB*fc c: t £ttR&-9-«*AJ8SBraBBi<iB©ttB 

(SB. 

BBBBteiJ^T, 

raBB»«^©a«E©ffl»ttttK:*iW-*B 1 ©Sgtfg^r 
RfcC©*l ©BB»*R±D*>**V»*2©B«i»« 
€ t £*2J 0 & A -5 «JRX-f y ? SB A . 
ReB»ARM»¥ i Ra>&©R»B , frRB*R^K.k 0 

«B««^-r v^*»fps*, BJWB»«^©a«E©a 

»ttffiTttBl©B«B*fi£BBU «s&BK*rr 
*B«^«©BB#BB«HBfc*IH3n*4:#fc« 

JE5|s|8!mSrft©$ffli£B. 

[«f*«3] »#b i fB«©*AjKEBBBB»«© 
RBB»«^©a»©»Btt»»::*Jw-3* i ©bbb* 

mt CfflS 1 com^fg^fiJ: 0 <b*£V>£2 ©BBS-fr 
BBBBARBE^R*»5©tttt«I6«BK:«k 0 ffi£B 

»*-f y^sBf^-a-. nBRBM^©Bft©BBftR 

^RB©AR#BBBRBfcttH£ftS£*l::ttB2© 

«aE»^B*B«-r*t*fc, BB»*«0f««sie*.fc 

tt»T««ttRfc»r*B«*BK©BRjWIWB«RR 
£RLTt»&t?ftl^l©RR&iHt£S£T«¥R 

[»#*4] *4U85BH»IB»«©B«^R8lEfttf 
SffE^^h^LTibx., BB-fBB©**;* 
SBattf-frRfc-BS-ti-. Bft?Btt©ftftR£ 
R»R»*RK— »***J;3fcRW*-** 1 ©B«* 



R^Rffi©BBR£RBRflM$Rfc-ft3-li- 
*J:3K:tt»-rsB2©fllW^R£. MMUfiXtoti 
fc»4B2O«B¥ft©a*lcJ:0«*BBB*f«PL, 
B»»*»fiV»i*fc»4B 1 ©WB^R©W*C.k OB* 

'05 B»»*««-r*^<«w»^&«jo»*a«j»*st 
BBB»«©«aifcfi**ffi-r*«attBBUi^Bt, 

B2©fWW*RCJ:a«l»»^B»=, mCBK&BKtt 

io kimhu ao. z.<D%m&mi<D$mmm\z&zMm 

zmz.fc z. l £4*R£-r **AJ&EBRiBRBR©Mtt 
mm. 

[Rjj&hs] waemi. 2*fttt3©ji!n*iai:E 

15 B©*^B5»HBB»«©W«BB»c*«r»T, 

raBB»B©®SteB£RHit-£&ffi&RRtti#R£:, 

B2 ©WB^Rt i*Bffl»f^Bfc:. BBBBttBlctt 
-T«BflHPB£E©BBtcB:i;T^©ftB«19rB©MBB 
KIMHU fro, d©ffiR&Bl©MB¥R£«]:SfflB 
20 Bf^WffcBB-rsBffiftBWR^Rt. 

sr*.& - 1 ^mt-r^^msmmmmmm<oum 
mm. 

[0 0 0 1] 

25 [B^©«-r*ft«»»] *mw\z, n-mte-jkMBE* 

«-rs*A.«5BBBB»«©M«SB»cM-r* t>©T? 
[0 0 0 2] 

[t£*©t£fi5] -f >/X-^B©B*B«B*fflt>T*X 

30 «5BraBBB»s^rBBB»-r4BBtbT. mm& 

m^mr^fcib^%MT6 0° ©fl-BRStoBBR 
ffiBSHBBBBKROttttT. BSttBfcfcUTBB 
£$iJflEPT£ ^7 v D C =6— 4r iPf tfftaBBjW£< 
BBSnrn*. BABBBA'SBBBBBlc 
35 BBSnssffiCBB^BBWBBtt, &B&iiif§©# 
BB*»6H7 t*-r.fc5^: 12 0° mn<DlSM&£tf. 

[0 0 0 3] — BBBffiB*fflV»r»'iEB»BB* 
BBf *BB*«» e.nxfe D . BBftffiB^B^ LTH 
40 *mBAt ^-Slt^l 1 -8 7 4 1 6-^**tiSg$nT 

B**Ct*BBibTV»*. T&toS, BBBtettB 
BB-BKBBL. *»-PBB»*B*tw±#$-frT*^ 

«5»BBB»«£HB3i*&*-r*. btj£©»rk:»i 

5 V/ f— BHBfcfr "5. *^g$m2©fie*S*Rtl^ 

^ciiat, BfcfffflcsMirr*. 

[0 0 0 4] i6(l ±|3B 2 ©«£*&«©«»:/ D y 
^£^-rt>©T-$.£. B l ©HB»»* f 0 '©Bfl:B 
50 £7>7Uftl 1 KJcOfrJRLT. »2©HB»B*f 
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m (pm^-^) 2 4 omm&m®. i „ i.t. $g2© 

«*»»^f 2 2lCJ:0«»LT3j?«e) 

fcA£0tj&»&d e . Q t fi©«fit i dc , i, c £*irr 

[0 0 0 5] 0 8 \*&m<D&$z&m®itnmii omm* 
«. ±Ed e . a.ttttSjSRft^friaersttsto 

9. *^BS5C0Nffi^|Sj*idfflT*-5. a. 0$ftJ4@£ 
^±cDJ^g$ST*f9. ilSg i .©ft^fiSStS©^**^ 
T*£. altt£d c «t©»*rA«jW»ifiUfce-e* 
-5. 

[0 0 0 6] ia6CD*W^D-y^iatC*3V^T. igjSSfi 

osi^iiigg i 5 tc«t o -tn-enmjKJt^M i de ', i „• t 
team i dc , i »i©flm&»*UT«flE»*« v fc * 

^ffiv dc « (sa) , v qc « «») ^sigt-rs. me 

<©«BEJ&-frffl©«J**.tt, nW^IASl 2fC<k9 f'© 

»*ffloiww«ttt«s:wK» 2 mmmmt^v ct\z 

[0 0 0 7] 0 d c> q c $fll<hmj£t©HS£7K 

0, ^©fc#fflffl£3J0&*. Silts' 3 y^J&^feDft 

tt*W^©TIIIT«*B§LT^-5. 
[0 0 0 8] nzfWl 6 K*3^T, S&H^&Sg 1 7 tt«J 

V't d e tta>S©A*4>t « 
JEJt^S^Si 1 8 Tf4. 0 t*tOfDtV'A>6 3*Bf| 

je^v u ', v/, v c:n<=>©3fflmEE 

ft^^PWMEIESl 9iCJ:0«AXMS (OA-*) 
2 0a>lMfim*l=KaUTHM«»tt2 4«D4HH|E« 
M»t*. &*5. 2 3tt3ffl32*«aSlT**. £©«£* 

MBIMI2 4C««-raii36«T«*. ft*. 

[0 0 0 9] 



WX. % 1 ©flaESWTtt. BSffiBKUS&TBBOtt 
tl * O T?JKWT « d i tt* ^ <HB*ffi» 

o. hju*'jy;p, mm, Mown-*. &m&mmz 

05 J:*S6*OfiT«©WH*«±i;4. K*MS«&ttB-fc > 
1J-*fflt4ntfC10iaij8ittl»*T*4jl». SBtfffflMftl:: 

[0 0 10] l(S2©ft$|5t£«Tf4. IE£&«M£ 

a. *:t**«»4. Jfc«W£tifi&]81I(£B&W¥g:£ 

fc, 31*O<Hl|flc»bT»4jEffi««at©««CJ:01IS(| 
iSEiashi^uyjk ggft. mU\z?h 
20 ^©<&T£6fr<:it;&*Tfr5*A«:E^WSl&«©fH 

[0011] 

S&B *f f -5 m«©&*§ & -5 1, mmS. ©&*§ £ f9r5£« 

csijfErafc©T*s. 

30 [0 0 12] Hf3&9lBtt©89it4. 

■fra«k5tc$fl^-raSl©$iJ15P^S<h. «ftEC*# 

35 ssHSBffi^Btesttflii**, sffi^mji©^ 

fe^:€:^jgg:fg^rffl»c-Sc$-a--5 «t 5 K:iW»r * JB 2 © 
K^^gi. ^&S*<iSf^i:^ICf4^2©SiJffll#S©ttl 

40 »»fPS«0j»A*«J»^g;i:t{i*fcH6 (I2©f 

*atB) ©cri^*^as5^isiwm»«©*ijfflisfitc43 
tt^zmmTmffinft&izfoCTz.nnm&ffifevfflm 

45 <S(c$iJEL,. do. CO«dlS*JB2©M»¥S»cJ:*lH 
'ffli»f^fl#lcfi?^-ra«i5!t^ffi$fJfg^Rt. *«Afct>© 

[0 0 13] B^q|2eB09S^«. IS^JS 1 !£«£©% 
W»r*3t,iT. HIM8mS(i*S^©ji8K©aj»3«^t*3^S^ 
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2©lIgMi:$ft)MSWx-f7f^Ii, m 

•tt^flflECAflE^imEfMIBItfcttlRSnstfrKlttlll 
[0 0 14] lt*g(3Btt®9»!}.t. M3J»H1 gE«©* 

©S85©tlM^ffi»C*^-5^ 1 omSSEJt^-fiSt uOl 1 
©«^ffi^ffi£9fc;A:#^Sg2©«^jg<frte<h*^D& 

*8^©31SE<D|D»i«J|-CttSI 1 ©«fftJ§3rfif £il#?U 

aEaffiBfcw-j-ama^aoAflE^jWEiwiaittiwiH 
2 m 
'&&fimfem*mttvtm-?mm$LW.\zttT2>m.m : irm. 
ffi<Dfi&tfw&fflmmzmisT^tn?ti\sm i ©®s5t*§ 

[0 0 15] 8t*>S4gESS©S8HJltt, 0 6 (|g2©*£3l? 

t. m2oMffl¥mz&z>fflfflWiitmz, mmmm^Lm 
\ztt-?z>nm : F-nE.a>Mmzi& dtc v>nm*m feom 

©Tabs. 

[ooi6] nf^5Gtt(99e^«. m#mi, 2st 
f± 3 ©ma^ i mizfm<D^.^msmmmmmm<Dmm 

ifttbfgt, &2v>%m^®.\z±z>mm9}ftmz. m 
um&{kw. \z$i? s m=? am© ^ « c u t c © & m 
&ffi%.<D®mmizfflmL. ^o, dcfMEgs-snwaw 
^m\z&2,fflwmftm\zmffi-?zni£ftmmm5-®£. 

&a*.fct>©T3&£. 

[0 0 17] ±i£OJ:5K«tJ**tifc**W»:J:titf, 
fcttE-T* diCit). «Affi«K>A#©Sgi^»#g; ©Jft 

ir\zmmnmmziEmkn.m.*&m-?z><D-z. gmxis, 

[0 0 18] 

m 6 ©s^awi;:. in^mai® 2 4 ©mn&g^&tti-r 

iCiO. {Si£($©K!8£l£±t-£i3f-L;tt>©T-$> 



^sMK¥gtcffisr-5t)OT?, '^sea ,; t>-y-3 i © 
m *3j»jn a e n -a iifit^ ms 3 2 1 , ?&® a 
tte^tfAaa^e't^ArtansaaAaaas 

i6a (Miasj&x-f y^i e\z&m t*5aott> 

10 [0 0 19] ICT, dtt««E«flSSgl 4KX***l* 

1 5 CAASn**8iE»<fr« i «M4-tfnlca*SttT 
H*. RtH©«fi:-h, «TTttJk*J85JB|B|»a»«2 
4fc3i«ttttfc<, dlft'f^i'^iai-f^ 
15 ^>Xi:tt^L^t{g^-r-5). d©*£\ |wl»imi&«l2 
4 (c^C-s MP* TKmT©ffe5£ l'tioTS^ns. 
[0 0 2 0] 

[ftl] T=P • 4>„ • I sin (61 - 0.) 
[0 0 2 1] &5£l fc&WT, P«S*fa, 
20 aE©d<5i3J8^ flH@8, 0 9IC^UfcJ;plC 

»Sl*»6. e-0>OT?**«^C»4iE 
©M^TtfJSSfcU ft«T3a***<tt*lC«t» (.9-6 

.) *»**<a:t). 0-0„=9o° Th;u^T«g^ci 

25 Il:ft»^t<S5i: > (9-0.) fcifJOL 

T9 0° £@^.Sfc«6 h;P^T«jS^>L. -*>#TB1SHL 

[0022] ^rzx'^immmmx'it. aa*£*t> 

T, MX<7f 1 6 aSfiaWtlcSOMT, 

30 m®&.m\ztt?z>dM<»ftfe (0-0.) *aaAa« 

BS3 4 CACEaf (0-0.) ^90° 

etiwisuTiu^-r*. « a 0*« ozmmtz mom 

^T'foKi, ^A^B#«0<£0'tc#L< L. (0«- 
35 0.) *J9 0° S;IA.5i^l:tt (0-0.) #90* (3 
fciJcSICflfclMlR-r*. -TfcfcS. 0 = 0.+ 9O° 

— ^. KJi^tt. ^OtftX-fy^l 6 a£fg2f|;ij 
PtifigtC^D^^T, 0 = 0'©SiJ»i!jf^£ffto-a--£.„ 
[0 0 2 3] 0.«lES@fiS^tHII3 2tCi;oT^ai$ 

40 n^>{f^T-abD< «affia«as 3 2 o^ajjtfittti 

tt*. SB 1 ftiJfP^IZcfc 0 HPS© ( 0 - 0 .) £90° \z 

«£>. ffi*H;U^O±IS*«CT-r«c:tt4*:t>. ft*, ft 
45 1«f**a**ft»2 0^|5lffim»)^2 4^If#T^'5ftH 
^©gft^rT^-S^-g-tcti. (giiP^, S5jg^tc0 = 0 

©3<S«£E^v„«, v,', v.'»c*^»rn»*»« 

so 2 4 »-iEffi««a*«iie-r* ^ 
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[0 0 2 40 JI*)«2fcB*Ufc«W»CttSr* 

■e. meifflttffi0*>i*£ttftftftfMi5ig (i&mm) 

til 2 4 &&Krrsi$0>lOjg Wl^ cD±|Sg£gt>±i§r < f 
*fca&fc«. ««E?&<fr«f[ i ^t^ajEftS 2 0 Sfctt 
MtH 2 4 «tMF*-c««flb*:«K:Ksrr«£««t» 

&$nte\,*m£\z&±zummmnz o. % 

[0 0 2 5] H2IC*^T, ifc,', i ^©"OO^ 

K»*tti2«-n-en— em,. i.KKjtstt. i f t* i s 

«kO/h*fc«Tfc*. aSfc&lUttKlB-rfcJ:, i dcl *=I, 
£3#?-f * <fc 5 £ttSHg*tt<iDa<I*af«8KftftfHIBl§ 
3 4*>6lB**n, ««E»*ttI a « , ttI l £fc*. «K 
A«tt(SS3 4t*S^TWIS (0'-0.) #9 0° CDfrJ 

It i fc *tt i dcl '= i dcJ '=I 2 »C« 0 *A sn 

Hutem 2 omit:- ^mm^mm^nmv^ho 

T. 3 6 SBUfflKKl*. C©«Hft»3 

»ff * -frTIISJg^M i dc * fe« 0 *A « J: o \Z L it. 
ft*. 3 6 Ktt. Jll 2 f 

'^VKAftlHIBS (fS^ffl) 3 4 

[0027] aftflcowihimttsjmBaKJt^r** 

45;t#»5. IS33fcte^mtC<B.6£#ltLTft£ 
ftfct>OT*«. ffcfc-fe. ttttli*ffi<8&18 3 6 tt. 
^ffi^«»K§s3 4* 6 ©&««£«■«§■ (0*-0.) £ 
*ttT, Nfflttlbtt 2 4 S*DMttffiTtttt«f& 

♦iti/Tia'tttjiL. me (e'-e.) a«9o* 

©MIBttK:J8L&&. ttift@^fl[ i dc '£ i i 

»*«Bfsiiet±t*ixfci^K (d'-e a ) ifi90' <dw 

[0 0 2 8] CCT. I M *lCR]e 



53r£©*«K:«UfcS*«tS*tt*< i m'j^S i dcl « 

fib. *19 0" OMSttCa 

4. 

10 [0 0 2 9] ^IC. W*«4tClBfgLfc^BJtCt§^-r.S 

6(oseji5ft^{casfi:e-fe>-y-3 i <t— jAMsnoflitg 

bfct>©T&9, (SiS^FOlKSlBflh<&0-pfcEll©Sl 
X-f yfl 6 a«f*2«fmflMHlC«JDiM.£n. ^JE 

evtuau Sft^icftn«5 = e,+ 9 o° fc^iPSL 

20 miftiJWSHBiJtC^JO^^-SdttCtO. 0 = 0'©35iJ 
[0 0 3 0] JRlXttfftt&mtttK:. tffiMv dc ' 

25 Tzmmtzt. hj^TBjsa;2i:j;oT3tsn5. 

[0 0 3 1] 
[IS 2] 

T= (V/co) • ($/L ( ) -sin (0-0.) 
[0 0 3 2] uit, w«lElte^C0ft^«. L,ttd« 
30 <>^?>7ta&5. VtwtSSSit 

£Htftt:siii (0-0.) Jcltwr*. »3S2*>6. (0 
-0.) >0T*9ftWl:tt. te»*i:H«l;:jE©h 
;Uf*«5BSfeb. A«^S<&5CSEoT (0-0.) 
35 38«**<ao, 0 - 0.= 9 0° Th;^TttI^:i& 
*. IC*t«»**<a:i(!: (0-0.) fc*SiabT9 

o° zmz-zfctb. ra«*»«2 4©h;^ttffi«L. 

^TKWbTiKE'FllBift*. 
[0 0 3 3] -tUT, mSffiM(C»-r-5d c $ft<D^S 

40 (e-0.) mmm) 3 711^0 is 

ti-r'St.hfclC, (0-0.) ^9 0° WTt&5<k5 

[0 0 3 4] HS»Sa|c9Bna>]RSXIt9tB-C*0. ±^ 
bfc^3*ig^SI (B3) KC^R4lklK»ll (0 4) * 

50 #*»6W&36»Tf**fc«>lttW**IS-ra**. il^^l^^ 
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l 2 o° 

05 SKUJ- -*^°-«**™*. 



i l 7>^w^ 
1 2 Mftttj 
13 f/vi 

10 14 am 

15 qHi| 

1 6 > 16 a, 3 5 SMU-fyg* 

1 7 ®M*Hi£$fg 
18 «Eft*gtffS 

15 1 9 PWMIsigg 

2 o m^mmm 

2 1 $«^&§§ 

2 3 3 ^g^ffiSjjl 

20 2 4 ^Am^mmmmmm (pm€-*i 

3 1 58§&g-t:>-y. 
3 2 JESSfeg^ttifg 

3 6 mftfrfrttgwug 

25 3 7 mffi^^jKig c»xie) 



[137] 
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